Municipal governments across the Global North are increasingly becoming key actors in shaping urban food and agriculture policy. In the City of Toronto, recent aspirational policies, such as the provincial Local Food Act and the municipal Toronto Agricultural Program, created new opportunities to shape a healthier food system. We sought municipal perspectives on the question of "How might urban agriculture policy and programs be better supported to promote equity and health?" Analysis of findings from semistructured key
Introduction and Literature Review
In recent decades, cities have emerged as leading food policy actors on a scene previously dominated by national and global policy regimes (Morgan, 2015; Tornaghi, 2014) . Urban governments of the global North have been addressing the current global food crisis with municipal-level responses, such as creating new food policy councils, crafting integrative strategies that focus on the broader city region (Blay-Palmer, Renting, & Dubbeling, 2015; Raja, Morgan, & Hall 2017) , and implementing interconnected interventions (Sonnino, 2013) . Among policy and program options, urban agriculture (UA)-activities connected with the growing, processing, and distribution of food and foodrelated products in and around cities-has experienced something of a revival (Ikerd, 2017) . Planning facilitation, ordinance changes, and program supports to UA practitioners have been considered and/or implemented in many North American and European cities (Boston, 2017; Forster, Egal, Renting, Dubbeling, & Escudero, 2015) . For example, one of the recommended actions (#20) in the Milan Urban Food Policy Pact (Milan UFPP; Forster et al., 2015, p. 4) was to "promote and strengthen urban and peri-urban food production and processing based on sustainable approaches and integrate urban and peri-urban agriculture into city resilience plans."
Cities, Agriculture and Health
Among the potential benefits associated with such efforts, urban agriculture's influence on the social and environmental determinants of urban health has been prominent (Beckie & Bogdan, 2010; Cole, Grace, & Diamond, 2008; Guitart, Pickering, Byrne, 2012; Kortright & Wakefield, 2011; McCormack, Laska, Larson, & Story, 2010) . Urban agriculture activities at different scales and settings-from backyard food growing, to community food gardens in city parks, to rooftop gardens on institutional buildings, to urban farms-can increase food security in equity enhancing ways. UA can, at least seasonally, provide relatively low cost, nutritious, culturally resonant, and diverse foods among immigrant-refugee populations and in low income neighbourhoods (Armstrong, 2000; Baker, 2002; Brown & Jameton, 2000; Meenar & Hoover, 2012; Wegener, Hanning, & Raine, 2012a , 2012b White 2011) , though not universally (McClintock, 2014; Warren, Hawkesworth, & Knai, 2015) . Improved food literacy (Vidgen & Gallegos, 2011) and increased physical activity (Draper & Freedman, 2010) have also been noted. Indirect health benefits can occur by improving the integration of community-building, increasing social cohesion across ages and cultures, and bolstering solidarity by sharing produce and other forms of assistance (Baker, 2004; Cabannes & Raposo, 2013; Holland, 2004; Kingsley & Townsend, 2006; Wakefield, Yeudall, Taron, Reynolds, & Skinner, 2007) . Finally, with climate change, UA can reduce carbon footprints in large urban centers (Pearson, Pearson, & Pearson, 2010) . As Ikerd (2017) noted, "the urban agriculture movement is as much about restoring urban quality of life as improving urban food security" (p. 15). Because UA's social and environmental interventions potentially promote equity and sustainability, as well as individual health and well-being, they represent potentially important population health interventions in urban areas.
Challenges in Implementation
Yet realizing such potential benefits of UA beyond demonstration projects has been challenging (McClintock, 2014) , often getting caught in the complex web of urban governance (Brand et al., 2017; Gore, 2008; Reynolds & Cohen, 2016) . This evolving policy and practice environment, in which actors rely on social partnerships and knowledge transfer between community, public, private, and not-for-profit actors operating at different scales, is not well understood. Municipal food policy can respond to civil society and develop from multisectoral initiatives within local government (Prain, Lee-Smith, & Cole, 2008; Wegener et al., 2012a Wegener et al., , 2012b .
However, promoting urban agriculture as part of shifting food systems to address inequities in broad determinants of health, livelihoods and urban sustainability can often be challenging (Gore, 2008) . For example, in Flint, Michigan, civil society actors faced city ordinances that neither matched nor facilitated current or potential UA activities (Masson-Minock & Stockmann, 2010) . They organized themselves and engaged the public over an extended period to demand that the Flint City Planning Commission regularize a variety of smallscale food production; this effort was only partially successful. Similarly, the Oakland Food Policy Council (OFPC) recognized zoning "as an obstacle to UA's expansion" (McClintock, Wooten, & Brown, 2012) . They developed broader food systems goals first, in order to garner buy-in of city officials, before focusing on new zoning definitions and operating standards for UA. Land use and zoning decisions remain a crucial area of municipal control, with considerable bureaucratic effort applied to them. However, they are also an arena of substantial contestation for powerful development lobbies and those interested in making land more accessible to marginalized groups in order to promote greater equity. In addition, municipal staff and policy-makers are challenged to choose among the numerous options for municipal initiativessuch as the multitude of recommendations in the MUFPP-often with incomplete information. Hence, considerable work has gone into UA relevant indicators. These include indicators of need for or inequity potentially addressed by different food security or UA approaches (Meenar, 2017) . The likely impacts of particular initiatives have been synthesized through either literature summaries or full impact assessments (health or environmental) (Cowling, Lindberg, Dannenberg, Neff, & Pollack, 2017) . Metrics or monitoring data from pilots or development projects are also potentially helpful to better understand the implementation of municipal UA initiatives (Cohen, Reynolds, Sanghvi, & Chou, 2012) . In dynamic municipal policy and program environments, each of these kinds of indicators might be important for informing decision-making, but, in most cases, they are lacking. Hence, Sonnino argued the need for applied research that can support knowledge building "by providing data…that help planners and policy makers to understand the functioning of the urban food system" (2009, p. 433) .
Tensions Around UA Promotion as Part of Local Food Systems
Writings on the promise of urban agriculture for the promotion of equity exceed those of rigorous case studies documenting such promotion at the municipal level (Meenar, 2017) . Questions remain as to how UA is conceptualized among municipal staff and policy-makers. In particular, how do they understand and navigate, as Tornaghi (2014) writes, "the intermingling of (and sometimes tension between) leisure and economical needs, mental benefits and physical health, environmental ethics and social justice principles, their food preferences and environmental 'aesthetics'"? (2014, "The blurred line," para. 1). In particular, to what extent do staff and policy-makers see historical equity concerns as central? (Clark, Freedgood, Irish, Hodgson, & Raja, 2017) . Do they think that UA promotion should involve targeted programs primarily for the vulnerable (e.g., subsidized food production by those with mental health conditions); universal approaches (e.g., zoning bylaw changes for a greener city); or proportionate universalist approaches (e.g., expansion of available community gardening plots to be able to respond to all those with household food security challenges) (NCCDH 2013) ? Challenges in implementation may also belie fundamentally different conceptions of municipal mandates, with respect to UA, versus those of other governmental levels. For example, around soil contamination in brownfield areas, often several levels of government-from provincialstate, through federal, to international standardsmay be involved in either prohibiting the use of certain land to grow food or guiding clean up (TPH, 2011) .
Further, most food consumed in large metropolitan areas comes from regional or global sources (McRae, Gallant, Patel, Michalak, Bunch, & Schaffner, 2010) . Cities often brand themselves as projecting regionally, nationally, and globally, which exacerbates tensions associated with scale. With multiple sectors and levels involved in conceptualizing a 'local' or 'city-region' food system, staff must grapple with a huge range of dominant players in the food system at a much larger scale (Clapp, Desmarais, & Margulis, 2015) .
In this paper, we locate these tensions in the context of food policy developments in one city in the global North (Toronto, Ontario, Canada). We first outline our approach to seeking the views of municipal staff and policy-makers on the question of "How might urban agriculture policy and programs be better supported to promote equity and health"? We then share our findings, subsequent developments, and their implications for municipal departments working on urban food systems planning.
City of Toronto Context
At the municipal level, the Toronto Food Policy Council (TFPC) was the first in North America (Blay-Palmer, 2009) , spearheading the development of the Toronto Food Strategy (Toronto Food Policy Council, 2010) . In Toronto, a vibrant community of farmers, land owners, not-for-profit organizations, and food activists from diverse communities (of colour, origin, and socioeconomic status) has pursued opportunities for urban agriculture in spite of legislative and policy uncertainties (see Box 1, Timeline).
Early work documented the activities and impacts of a small sample of community gardens (Baker, 2002) . This was followed by broader attempts to estimate the potential contribution of vegetable production in the city to its food needs (MacRae, Gallant, Patel, Michalak, Bunch, & Schaffner, 2010) and to strategize around scaling up UA (Nasr, MacRae, & Kuhns, 2010) . Early on, Toronto Public Health (TPH) staff played a leading role among municipal departments. It also met traditional public health mandates by developing a guide to deal with soil contamination (TPH, 2011; TPH, 2013) .
With a strong push from food activists, nongovernmental organizations (Saul & Curtis 2013) , farmers, and gardeners, in collaboration with various city divisions and agencies, the possibilities for the advancement of UA expanded with the ground-breaking report titled GrowTO: an urban agriculture action plan for Toronto (City of Toronto, 2012) . In November 2013, the City of Toronto adopted the Toronto Agricultural Program (TAP), an ambitious work plan to advance UA with the development of data to support the rapid expansion of urban agricultural hubs and related programs within the City of Toronto (2013) . At the same time, the city council established a Joint CitySector Steering Committee on Urban Agriculture, directed city staff to explore the removal of policy barriers to urban land use and food entrepreneurship, and sought advice on the establishment of one or more urban agricultural centres. Municipal support has also included the city public health department nurses involved in school gardens; cityfunded Live Green Toronto Parks grants and educational and/or outreach materials; Parks, Forestry, and Recreation Community Garden and Children's Garden programs; exploration of the world crops that could be grown to feed immigrant communities (Vineland Research and Innovation Centre, Toronto Food Policy Council, & TPH, 2013) ; and support for funding applications to foundations and provincial funders like the Ontario Ministry of Agriculture and Food.
Changes in UA policy and practice at Canadian municipal, regional, provincial, and federal levels set out an ambitious agenda for further policy change and community action over the coming years. The provincial Local Food Act, for example, aims among other things to "to foster successful and resilient local food economies and systems throughout Ontario" (Ontario, 2013, p. 1) . It directs the provincial government and designated public sector organizations to establish targets related to local food production and food literacy. At the federal level, UA is one of the key pillars of Rouge Park, the first Canadian national park in an urban space (Toronto Region Conservation Authority, 2013).
In addition, there has been institutional openness to equity discourse at the City of Toronto.
Toronto Public Health has health equity as a foundational principle and part of its mission: "Toronto Public Health reduces health inequities and improves the health of the whole population" (TPH, n.d. 
Healthier Harvest Consortium
As researchers in Toronto Public Health's Healthy Public Policy Directorate (Archbold and Mulligan) and Toronto Food Policy Council (Baker), we convened the Healthier Harvest Research Consortium in May 2013. We were a collective of Toronto-based researchers from academic, public health, and community-based organizations striving to bolster the evidence needed for scaling up UA as part of changes required in Toronto's food system. Through our diversity of experiences working across sectors and jurisdictions, we knew that staff and policy-makers involved in shaping Toronto's policy agenda would likely have varying views on UA and that it would be grounded in their position within municipal or other structures, their fields of study, social locations, and personal experiences.
We particularly sought insights regarding useful and simple-to-communicate indicators which could be used to measure and document the ways UA supports equity, poverty reduction, sustainability, and health promotion goals in the policypractice dynamic they experienced. At the same time, we saw it as an opportunity to both contextualize such work in the municipal policy landscape and engage in knowledge exchange around operational feasibility, barriers, and opportunities for the growth of UA. By engaging with staff as key knowledge-users throughout the research processusing the "integrated knowledge translation" model set out by Barwick (2008 Barwick ( , updated 2013 )-we aimed to identify the key discourses, lines of evidence, and areas of collective interest that shape the data needs of staff and potential uses by policymakers in the municipal policy process.
Applied Research Methods
As a research team, we found Colasanti's (2009) notion of city-scale UA helpful in her conceptualization of the ways in which city food growing is mediated by political and economic processes. Our theoretical stance was closest to the political ecology of urban health framings. We understood human bodies and urban environments as literal, biophysical expressions of social, material, and ecological contexts (Heynen, Kaika, & Swyngedouw, 2005; Keil, 2005) . Further, we recognize that the relationship between humans and the nonhuman living world (e.g., the plants humans grow) is mediated by governance, democracy, and the politics of everyday life (Keil, 2003) . Hence, our primary focus was on the conceptualizations and tensions faced in municipal policy-making around UA.
Participants
Prior to recruitment, our study received ethics approval from the Toronto Public Health Research Ethics Review Board. We then purposively sought out key municipal staff and policy decision makers in urban agriculture for key informant interviews. These included policy-makers working in government and community agencies at the municipal and provincial (Ontario) 1 levels, as well as farmers, landowners, and funders in the greater Toronto and Hamilton area. Their areas of work ranged from land use planning and conservation to social inclusion and equity. Twenty-seven prospective participants were identified in the policy and practice communities of the authors and the Healthier Harvest Research Consortium. They received a formal letter by email from Toronto Public Health detailing the study's purpose, methods, confidentiality measures, and procedures for informed consent. Recruitment used a maximum variation sampling strategy to provide for a broad range of perspectives. Eighteen people agreed to an interview (18/27): four municipal and provincial policymaking staff, four members of not-for-profit organizations at the municipal and provincial levels, four funders, three landowners (public and private), and three farmers.
Data Collection
Interviews were conducted in person or by telephone between November 2013 and March 2014, lasting approximately 45 minutes. The interviews were semistructured and followed a theoretically and pragmatically driven interview guide (see Appendix). A literature review and consultation with the research team informed the questions. With permission, all interviews were recorded and transcribed.
Analysis
We situated our analysis of key informant knowledge, attitudes, and practices within the larger sociocultural and political economic structure of the food system. Further, we followed Barwick's "integrated knowledge translation" model (2008) to identify the dominant discourses, lines of evidence, and areas of collective interest that shape data wants and/or needs around urban agriculture in a municipal context. The interviews were coded and content analyzed with the assistance of the qualitative analysis software ATLAS.ti 6. Thematic codes, emergent and derived from theoretical and empiric literature, were applied to the interview transcripts and refined throughout the analysis. Reliability of the initial coding and its application to the data were assessed using both qualitative comparison and quantitative tests of inter-rater reliability. One internal coder and one external coder applied a set of theory-derived thematic codes to two transcripts while also considering emergent themes using an inductive, grounded approach. The arising themes were qualitatively compared and a high degree of consistency was found between coders. In areas of disagreement between raters, new dialogues emerged and helped to clarify the coding scheme and helped to further identify additional analytical directions. For the final code set, Krippendorff's (2013) Alpha (a measure of inter-coder reliability for three or more coders) was 0.83.
We sought feedback from respondents at two points during the research process. In some interviews, we summarized responses at the time of the interview to confirm accuracy in understanding. Then, after the interview, the participants were shown a written summary of the key findings and were given the option to comment in writing on the accuracy and completeness of the interview. In ongoing discussion within the research team, and in dialogue with members of the Healthier Harvest Research Consortium, we explored researcher biases and their possible influence on our findings. However, our study had several limitations: a limited breadth of policy-makers (primarily municipal staff), no politicians, and only a few civil society organizations, such that not all stakeholders relevant to urban food system change through a more fulsome concept of governance were represented (Gore, 2008; Clark et al., 2017) . Nevertheless, its scope was appropriate for staff working on policy in a public health department to better understand the context and policy and information priorities of their municipal colleagues. Unfortunately, concerns regarding anonymity meant that we could not clarify the role and sector of each respondent in our findings. We engaged in limited probing of the respondent's views, their context in a globalized city, and the inequities associated with large amounts of resources being generated and funnelled in corporate sectors. These sectors do not systematically make their way to racialized and lowincome groups, or to municipal staff working with them, except through occasional donations for urban greening. Given the strictures on staff in municipal bureaucracies, key informants might have responded quickly that their mandates in current governance structures do not permit such considerations, despite their importance in the global food system (International Panel of Experts on Sustainable Food Systems [IPES-Food], 2017). Further, the dynamic nature of municipal organizations and politics means that views may have progressed since our data collection, so tracking changes over time would be valuable.
Results

Conceptualization of Urban Agriculture
For most key informants, urban agriculture represented a small but growing priority for themselves and others within the city. Urban agriculture in Toronto was perceived to be driven primarily by public interest and by city-building movements from across socioeconomic and geographic divides, as one municipal staff person noted: "It's not just in the wealthy neighborhoods but also from farmer's markets actually showing up in very diverse and lower income neighborhoods as well….It's kind of exciting to have this committee that has got urban and rural people on it and having each of them understand the strength that could be in urban agriculture." Informants shared a broad interpretation of urban agriculture as a multifunctional urban intervention with social, economic, environmental, and health dimensions (Morgan, 2015) .
At the regional scale, several key informants noted the intersection of prime agricultural land, an educated workforce, a large supply of fresh water, and an ethnically diverse, high-quality food processing sector as key planks of support for a thriving regional food-based economy. Key informants also noted the steady growth of the food sector, even in times of economic downturn, as one municipal policy staff person noted:
The agriculture and food and food service industries are the largest employer now in Ontario, CA$34 billion worth of economic activity and also seem to have been fairly resilient to things like global recession etc. where everything else went in the tank. Food continued to grow, albeit a small, steady margin right-2%, 3%...there's a helpful solution there because everybody needs to eat.
Information to Make the Case for Urban Agriculture
Key informants from a wide range of positions saw evidence-informed decision-making as an important approach to policy-making in the City of Toronto. For example, a government-based respondent said, "We talk a lot about using evidence based information to make decisions so if there's more evidence to support a policy or direction…I think evidence only helps support policy development." A nongovernmental advocate noted, "if we can build some metrics and indicators around the health and the economic and environmental impacts that we can actually make a strong solid case that local food systems are the way to go and urban agriculture certainly can be part of that." A funder observed, "I think the science is always helpful, it's always a helpful support. Certainly [my organization] depends very heavily on scientific based research to demonstrate why it's important to be doing the things that we're asking proponents of development, for example, to do." As part of the support for evidence-informed decisionmaking, respondents expressed a need for a centralized repository for data and information related to urban agriculture and an interest in understanding and measuring change over time.
However, while most respondents agreed that it is important to have, in the words of one respondent, "supporting health evidence to demonstrate that local connections to agriculture and providing agricultural goods and services has a positive health impact for the people involved," several respondents observed that this was more important in making the case to others rather than within their own organizations. For example, one key informant noted that "beyond the intuitive level and beyond the kind of common sense stuff…I wouldn't say we take a ton of empirical evidence and say we're going to do this." Rather, respondents felt that research would be one way to "get policymakers to understand that [urban farms are] needed in the community and access to food should be a huge priority and that urban agriculture is one way of addressing some of these needs so that they put [enabling] policies in place." Further, it would be a way to reach a wide range of decision-makers with different political or organizational interests. For example, one municipal staff-person noted:
The Economic Development Committee-I mean it's usually primarily made up of conservative councilors…if you position urban agriculture as the touchy, feely, really good type stuff…it's not going to play well to that kind of audience. They understood right because they understood the economics of it. So it's how do you position urban agriculture in a way that not just the conservationist councilors in the city, and there's lots of those, but that all the councilors can understand what kind of an effect this has.
Translating Policies to Investments and Procedures
Several key informants identified a need to inform their own investment and implementation decisions. As one respondent noted, "that's the kind of research that we would look at and say should we or shouldn't we get into food in a more intentional way?...So yes, absolutely I think it can help and also for us I think it helps validate why we've invested so much money in food from a social enterprise perspective you know." Another suggested research could be used to attract investment in local food entrepreneurs or could inform pilot projects: "I think we can [use the data to] do more together to actually create some implementation plans together as well and the pilots… if it's not successful, then you re-evaluate, you re-interpret and refresh."
Several key informants noted the need for detailed evidence to support the translation of policies (the broad rules and frameworks for urban agriculture) into procedures (the mechanisms by which policies are enacted and implemented) to support investment and implementation of urban agriculture in Toronto. For example, one municipal worker noted that "we have committed to greatly increasing civic engagement [including urban agriculture]….Unfortunately they didn't pass the budget to make it so." Another saw health impact assessments (HIA) research as a way to gain support from executives: "we just don't have the time, there are so many competing files…I just wish that our senior management would see it as a real opportunity, because I think it really does enhance the city and the health of the city and the people." Indeed, the space between policy and procedure was identified as a major challenge facing the development of UA in Toronto. Repeatedly, key informants identified enabling policies or executive leadership positions supportive of UA that were contradicted by procedural issues on the ground in urban agriculture policy and practice. For example, a number of respondents noted a difference in flexibility and openness on bylaw interpretation depending on rank in the public service hierarchy: "You know, we've had generally good relationships particularly with the senior levels but there's been some disagreements and certainly some challenges at the individual level." Regarding sale of the produce of urban agriculture in urban parks, another respondent noted:
For [a public service leader] it was all about scale and interpretation and compatible use. You know from both of our perspectives, until it's a commercial scale where the uses are incompatible, we can probably interpret things favourably. Now, it's a lot different to talk to [public service leaders] about that than somebody on the ground who's like trying to make decisions about what can and can't happen…for example like putting up a greenhouse.
A lack of procedural and bylaw clarity results in challenges for those involved in enabling new urban agriculture interventions. One key informant noted, "if there's no guidance to planners or bylaws to enforce whether the land can be used for [urban agriculture], I think that could be a huge challenge because it could be not allowed with the way that a lot of the current language is on land use bylaws." For community groups, clarity is needed to make decisions around urban agriculture practice more transparent: "It's either interpretation or implementation right so one group is told they need a permit, another group in a different ward is told you don't. So it's a lot of inconsistencies."
Similarly, policy-level perspectives identified great potential for urban agriculture as an interim use of urban space: "Our public space is going to be changing, it's so malleable, it's going to shift over time and this is part of that….We should just embrace those shifts and those changing interests of our citizens in shaping and reshaping our city." However, those involved with direct implementation were much more cautious about interim use: "The interim use tends to lead to entitlement… put a community garden there or something else there as part of the things for the next two or three years and then, you know, when you try to remove it or stop the use, then the [stuff] hits the fan."
Urban agriculture as a shared use of public space, particularly in parks, raised similar concerns:
People perceiving that a group has hijacked public space, that they're using it you know, there may be an inactive sports activity or some other community group that was displaced in order to achieve that, there might be use conflicts with animals and dogs and off-leash areas.
For those working on the front lines, clear policies and procedures are important for everyday community engagement in spaces of urban agriculture:
The policy becomes very important in having a strong footing for our folks on the street who have to defend to the yelling citizen who is telling them they're useless pieces of garbage and overpaid…It's very important to have a strong footing for our frontline staff to feel comfortable in those engagements.
Potential Indicators and Metrics
We grouped potential indicators into five broad categories (see Table 1 ).
Economic development and employment:
There was an emphatic agreement among respondents from all sectors that economic indicators were of primary importance in making the case for urban • Public awareness indicators such as the number of people touring urban agriculture sites • Support indicators including the number of new institutional supports or policies instituted for urban agriculture • Number of nature of inter-divisional, inter-governmental, and/or cross-sectoral collaborations • Cross-sectoral effects on poverty and health care costs agriculture to government decision makers, funders, entrepreneurs, and private sector actors. Traditional indicators of local economic development were of strong interest: financial benefits accruing to local organizations, numbers of new enterprises started, number of people employed in new enterprises, quality of new jobs produced (income security and wages), job preparedness and training data, and returns on investment (including case-bycase benefits for land developers [Section 37 benefits]; see City of Toronto, 2014). More specifically oriented to UA were economic sustainability and viability for farmers, multiplier effects for local vs. nonlocal foods, and economic opportunities in UA for equity-seeking communities. Unfortunately, these latter are not simple indicators but require substantially more analytical work than most municipal staff are given the time or resources to carry out.
Many key informants noted the importance of urban agriculture as a new job creator and space for entrepreneurship: "For me the purpose of engaging kids in our industry is [that it is] going to require a workforce ten or 15 years down the road… When the food industry is requiring people for it, there will be people…to fill the jobs." Others identified urban agriculture as a potential catalyst for local economic development, particularly in underserved communities, noting that urban agriculture could generate employment and play a "catalyst role in terms of kick starting development and the neighborhood regeneration that comes from that environment." As one respondent noted, "I think our crystallization point or coalescing point is food but we think food is a way to have a broader conversation about community development and strong resilient local economies."
Equity and health:
The majority of key informants expressed strong interest in indicators of equity and health impacts across different population and demographic characteristics, such as age, ethnicity, immigration status, suburban or urban residence, and gender. This included impacts of UA on food security (such as affordability and food bank use). Food literacy and environmental literacy were the most frequently raised areas for indicator development around education and awareness relevant for health. The development of individual and community leadership and selfesteem were seen as important, but not fully framed as UA-specific indicators. Respondents were also interested in indicators of on-site health and safety related to personal and workplace injury and transportation risks.
The primary direct health indicator of interest was access to healthy fresh fruits and vegetables, particularly for equity-seeking communities in Toronto: "The benefit is really being able to grow food for people-right, fresh, affordable food right within the community." Access was defined in terms of price, availability, and quality (including nutrient information). Direct health benefits related to physical activity and healthy eating were also of interest, including traditional nutrition-related health outcomes such as decreased rates of diabetes. Environmental and ecological health indicators (e.g., air and soil impacts) were of interest to a minority of respondents.
Respondents explicitly linked access to healthy foods with urban health equity, and many identified nutrition, food security, and food literacy as key indicators of interest. A strong majority of respondents indicated interest in indicators of mental health benefits, particularly at the community level. This was described variously as social capital, sense of belonging, community and social health, engagement, and community pride. Measures of community interest in participation, opportunities to participate, and rates of participation in urban agriculture across the life course from childhood to old age were of interest. For example, a representative of a city-building organization noted urban agriculture's role in slowing the decline in social capital that takes place when new immigrants face barriers in realizing their Canadian dreams:
We're starting to look at this social capital piece from a whole slew of angles and urban agriculture is one of the angles because it's such a great place-based, space-based activity…a tool to bring people together. And divergent and diverse people together who may not agree on very much at all except that their hands are getting dirty and growing food is a common denominator and then eating that food is a common denominator.
Data about impacts on social equity were perceived to be uniquely necessary in Toronto, where at the municipal level social equity is a major priority, and where the social mix differs from the more-often-studied American cities. The majority of respondents indicated a need for their own work to demonstrate a positive equity impact. Several noted ongoing challenges in the differential use of urban agriculture interventions by different communities-e.g., for newcomers and long-term residents. While most respondents raised challenges in grappling with these broader "soft" impacts, they also asserted that it was important to make the effort to measure them or conduct appropriate analyses to generate them. For example, one respondent suggested:
I would love to see how to measure the social capital. And it could be an index…it could be something along the lines of, you know, did you get to know people you wouldn't have known before? Did you work with people of other cultures from you? Did you work with people other ages from you? Did you get to know your neighbor and then see them again five months later or have another interaction with them in the winter after you did your planting in the spring, did you see them at the harvest and did you feel you made friends…because there's this idea around urban agriculture as being something that can actually spark a whole bunch of other things.
Risks: Several key informants, particularly municipal staff, identified ongoing risk aversion as a continued barrier. Respondents expressed concerns about environmental health, from pesticide education to dog urine to soil quality: Soil toxics certainly [are] an issue that comes up over and over and over again. There is some discomfort from landowners including the City of Toronto in terms…whether or not somebody would come back and sue the city for allowing them to garden on contaminated lands…Of course all the produce you buy from Mexico and South America has no requirements for soil testing or, you know, so it's ironic that there's that level of discomfort.
Another risk identified by several key informants was the risk that local communities would not support unsightly or untidy urban gardens:
They have to understand that it's not a tidy business, so you can't necessarily have straight rows of pristine, weed free vegetables growing in an area…It's not a perfectly manicured flowerbed and that's what some of the people in urban agriculture are going to expect.
A related concern was in respect to waste management: "What do you do with all the waste, the garden waste or the compost at the end?…It will take some management, it will take some money and it won't be tidy." Perceived risks that key informants saw as particularly important to address included health and safety risks related to food safety and personal injury, alongside the potential for litigation: "Any of the risks that would be associated with physical activity would be also present with urban agriculture, urban gardening, you know, soil safety, walking safety, biking safety, all those sorts of things that we would want to ensure that we're creating spaces that minimize any of those risks." However, most noted that these barriers are part of the general and manageable cost of working in public parks and on public properties. Respondents were also interested in addressing community concerns over wildlife management: "For some people urban agriculture attracts rats or other scary things…there's a whole series of connotations associated with urban wildlife."
Several key informants saw an opportunity for information to be used to allay concerns of residents, funders, and political decision-makers. For example, one respondent suggested that "if it provides a positive supporting role to offset the concern of the councilor or the staff or senior management team or whatever, then that's how you should do it." Another suggested that "it's important that there just be…a number of supports for why it's a beneficial use as opposed to how or why it's a scary or frightening use." For municipal stakeholders, having city-generated data was also seen as helpful in addressing perceived risks:
It is helpful to us that the city has done its own research. We're not just saying oh yeah, this is a good idea. We're just saying based on this research, that the city undertook, this is what we know. You're much stronger, when you're putting forward a change or proposed best practice even, to have a substantive document or two.
The risk of failure of urban agriculture interventions was of interest to a majority of respondents. Key informants felt this risk took two forms: a lack of commitment and a lack of community proponents responsible for urban agriculture interventions wisely using resources. One respondent noted, "we had a farmer who left, so there's the risk of being associated with that lack of commitment or follow-through or skill set or tactical or financial capacity to implement or to make a success of the project." Another reported, "there's the risk of the property not being used for the purposes that you would like it to be used…We really try to promote agriculture that is organically produced so there's the risk that someone may not be producing according to [that standard] ." These risks were particularly acute for landowners and investors. Funders noted the risk that capital improvements to make land useable for urban agriculture (on-site water, waste management, and so on) will be "potentially a waste of money or not being properly utilized." For some, the risk of failure is contextualized by a need for immediate evidence of success for urban agriculture pilots: "They had to say no, not because they're not interested. Because they just don't have the capacity right now, their model is to succeed. They have to build on that success over time so right now there's nobody actually that supports that."
However, for a notable subsection of municipal policy staff respondents, these risks were felt to be overblown: "These things will kind of have a life of their own. That there will be communities that will take it on and really make it successful and others that will not be as successful and yet the success might be on things that you cannot see or measure." Another suggested, "Things go wrong in these projects…we shouldn't run away and be scared from any kind of conflict or potential risks….Like there's a risk that in five years nobody in that community will want a garden. Is that really a big risk? … It's such a small risk. This is going to happen. It doesn't mean it's a failure." As another respondent advised:
Be bold. Don't let risk aversion prohibit your capacity to support the urban agriculture agenda….You know, for a long time it's been a lot of "we don't have the capacity, we don't have the resources, the staff, the financial investment, all of those things," so I think, you know, my advice would be just jump in.
Land use and production: Respondents felt that there is a lack of data about current agricultural land use against which to assess and understand changes and trends. The need for such data was best expressed at the city level: "The question is, how are we going to replace the farmland that we keep losing to developers?" Data specific to UA included the number, size, and availability of appropriate locations; the number and size of current and new urban agriculture spaces by type (e.g., garden, farm, etc.); the amount of arable land; the farmland and greenspace preserved; and the benefits of using public space for urban agriculture. Similarly, levels of local production and consumption are not currently well understood. Respondents were interested in simple indicators such as: tons of food produced per acre, dollar sales per acre, and the UA amounts in farmers market sales. More analytically challenging were the import replacement levels and proportion of total consumption produced locally, the efficiency of land use per participant, and the energy use per urban agriculture intervention. For several respondents, urban agriculture represented a productive use of otherwise "unproductive" urban spaces: "Making use of land that's currently vacant or not being used and using it for something like growing food is a really positive thing rather than it being, you know, filled with weeds or whatever is happening to it now." This transformation was seen as an opportunity for communities and cities to resist development pressures and to reclaim green spaces for their own use. One respondent addressed the effect at the community level:
First off, it's a land that's being put to use. It's not being contaminated.…So it's an opportunity to see your community in a different light. Most of our communities are filled with high rise buildings and townhouses, so to see a well maintained green space, like down at the creek… we have the creek down there that families can actually take walks in.
Partnerships and policies: Key informants indicated interest in indicators related to the ongoing development of partnerships and policies for urban agriculture, given the need for cross department, division, and sector linkages. For example, there was strong interest in tracking changes in government spending on parks (e.g., more community gardens, less other garden maintenance) and spending on urban agriculture spaces per capita, (e.g., for community-based programs on the municipal side or developer investments in growing spaces on roofs or on land surrounding developments). Despite the analytical challenges they pose, key informants were also interested in the potential impacts on poverty levels and even healthcare costs near urban agriculture interventions. Broader partnership indicators of interest included the number and type of different governance models for urban agriculture projects, indicators of cross-divisional and intergovernmental cooperation and partnership, awareness indicators such as the number of people touring urban agriculture sites, and support indicators such as the number of new partnerships, policies, and institutional supporters for urban agriculture. Many respondents noted a need to document and understand collaborations in order to facilitate new investments within and across different levels of government. As one noted, We're always talking about breaking down silos between ministries. Even within municipalities, you know, the health people work in their part of the world and the planners work in their part of the world.… There is a strength when you do that collaboration and work across the sectors. We haven't even begun to do what we could do there yet.
Some respondents saw research as a way to provide guidance by sharing best practices: "what is working, what are the challenges and, you know, sort of case study type of information so that others can learn." Several respondents pointed to the need to look beyond Toronto's borders for health evidence and best practices: "if you reach out to the partners, then you can say to them we would really benefit from your research, from your models, from your knowledge and then you build that capacity."
Key informants took seriously their potential to widely influence future policy and programs: "Our public space is going to be changing. It's so malleable. It's going to shift over time and this is part of that… We should just embrace those shifts and those changing interests of our citizens in shaping and reshaping our city."
Key Informant Perspectives on Knowledge Exchange
Many key informants had advice regarding the design and communications style of research reports. Most suggested a succinct, readable format accessible to a wide range of audiences with little time to read long research reports:
I think being able to make the information and the research you find accessible but also just easy to digest…the purpose of the research is to actually change behavioural impacts systemically and we've got to do that in a way that's easily, can be easily consumed by those people who actually get it.
The majority of key informants suggested a combination of pictures, stories, case examples, and infographics to support and complement the numerical data. One respondent suggested that photos are particularly important in the case of urban agriculture, which is "really a hidden and invisible activity in our city…it's like people just have no idea [it is happening]." Others suggested that the inclusion of case studies and examples is essential: "The combination of some really good research and indicators coupled with some great projects is like the wow factor… So if we can have the numbers and the stories, I think it will be quite powerful actually." At the same time, key informants remained focused on obtaining strong evidence: "It's not just anecdotal, there is actual hard evidence and there's appropriate research methodologies"; "We're much more successful here with policy…now that we've taken on more evidence based approach."
Many key informants identified a need to specifically identify and target key audiences for research results: "You've got to figure out how to package it and spin it in a way that it's going to get the attention of whoever you're looking to get the attention of." For some respondents, that target was industry and required a strong economic evidence base; for others, the target was city council and a strong message related to health and social equity; for still others, it was equity-seeking residential communities seeking evidence that informs and supports action:
The community has been researched over and over and over again so if families are to see a report back of a research that was done and they're able to see some action items come out of that research, some follow up and a follow through, I think that serves a community better than a report and you don't hear from the people again.
Discussion
Our findings indicate a nuanced understanding of the complexities of urban food systems governance and UA policy-making and implementation among our respondents, perhaps due to the extensive advocacy work done by members of GrowTO (UA entrepreneurs and community members) working with enlightened Toronto Agriculture Programme staff over time (Sommerfreund, Cook, & Emmanuel, 2016) . On the other hand, our research confirmed the need for substantially more research around a wide range of potential quantifiable indicators relevant to urban agriculture and health in the City of Toronto. These would include a mix of simpler measures and more analytically demanding derived indicators, in which attribution to UA activities would be more explicit. Place-specific equity and economic data were of particular Salience among our key informants. Such data were collected, as part of the increasingly pressing priority to support the development of a just, growing, and viable urban food system . The key role of economic development and employment influenced revisions to the Toronto Food Strategy as can be seen in Figure 1 . While improving the food environment, healthy food access, and food literacy are all present, community-building and inclusion, community economic development and infrastructure, and supply-chain improvements represent half of the food system themes.
Some of our interviewees expressed skepticism about the benefits of UA and the extent and breadth of potential impacts. Existing evidence indicates that urban gardens function at very different levels of productivity depending on inputs, skill, time available, and likely soil quality and unmeasured factors (CoDyre, Fraser, & Landman, 2015; Smith & Harrington, 2014) . In the experience of our grower colleagues from diverse communities, much depends on the quality of land provided, prior experience with growing (which is more common in elders), inputs, support for communities of colour, and the extent of training provided to younger growers through mentorship by elders in programs run by community organizations (AfriCan Food Basket, n.d.). Systematic sampling and estimation of food production values in Madison, Wisconsin, were substantial-over US$7 million (Smith & Harrington, 2014) , although only a few households were likely producing more than they needed and hence contributing to markets as well as household livelihoods. Hunold and colleagues found that about half of Philadelphia urban and peri-urban farms (10/20) were profitable until labor costs were included in calculations, when it dropped to 3/20 (Hunold, Sorunmu, Lindy, Spatari, & Gurian, 2017, p. 62 , Table 2 ). Hence, additional data collection is needed on the skill development, job creation, and other community economic development impacts of urban agriculture programs in order to respond to the information needs of municipal policy-makers. Informed by our work, the Toronto Urban Grow- ers (Teitel-Payne et al., 2016) program was funded by Toronto Public Health to consult stakeholders within the urban growing community on which production relevant indicators are most relevant to them and which would be feasible to collect. Considerable overlap can be seen in the categories and areas of interest, though more specificity is apparent, relevant to their role as producers (see Figure 2) . Subsequent work on indicators has been extended to the city-region food system (Miller, 2016) ,with noted persistent gaps in information on urban agriculture production, as one of the alternatives to the dominant food system.
Hesitations about risks were prominent among categories of indicators. Managing potential risks to health has been a key role for public health in many urban agriculture programs, particularly around metal contamination of soil (Witzling, Wander, & Phillips, 2011) . In a parallel process, Toronto Public Health staff (led by author Archbold), informed by this study, revisited the soil guidelines (TPH, 2011 (TPH, amended 2017 . Cowling and colleagues (2017) , in their review of health impact assessments (HIA) centered around agriculture, note that environmental hazards were one of the health impacts examined in the HIA done for the Urban Agriculture Overlay District in Cleveland, Ohio, (2012) along with empowerment and food access. Similar HIA processes can be applied more explicitly to scope, likely hazards, and benefits through HIA (Mittelmark, 2001) by selecting among the categories and areas of interest laid out in Table 1 . Such HIAs may be more feasible than widespread primary data collection for informing policymakers (Dannenberg et al., 2006) . Combined with data from interviews, such as from this study, HIAs can hone in on areas of greater uncertainty and higher importance, guiding additional data collection and analysis (McCallum, Ollson, & Stefanovic, 2015) . Municipal policy-makers should be allocating resources to generate such data and analyses to assuage both public concerns as well as their own.
Conclusions
This research validates calls for multifunctional approaches to understanding and developing more equitable urban food systems (Morgan, 2015; Tornaghi, 2014; Raja et al., 2017; Sonnino, 2013) at the intersections of population health, environmental sustainability, and urban governance. In this study, municipal staff and policy-makers wanted local, tangible evidence that urban agriculture could help them achieve their social, economic, and environmental goals in a way that brought about meaningful impacts for local communities, with any risk being worth the reward. They were willing to work with researchers to conduct deeper investigations of urban agriculture's potential health equity dimensions in a complex and evolving multicultural context such as Toronto's. These might include mixed methods examinations of the policy-procedure dynamic for UA interventions in different settings, from park-based produce sales, to interim uses of fallow spaces, to shared land uses in civic spaces. Priorizing resources to conduct more thorough investigations or assessments of the risks-both real and perceived-and ways to mitigate them would also be important in order to move from high-level endorsements to on-theground interventions in urban agriculture.
At the same time, staff and policy-makers in multiple local government sectors can reach out to health departments to provide evidence, to champion inclusive UA approaches, and to provide funding for key community stakeholders. Brainstorming together may help tackle thorny conflicts, such as dog parks versus community gardens, into better operationalize UA.
Health departments can build on equity oriented healthy public policy approaches to join with their Economic Development, Community Services, and Parks department colleagues. This would allow them to not only work together, but also to support community organizations, which often have a greater scope for action than municipal staff. Cross-departmental or cross-divisional work that includes community organizations can also involve the full range of municipal councilors and representatives to generate the broad support required to approve and fund UA initiatives. Our research indicates that such activities may better realize the multitude of potential benefits that inclusive UA can generate as part of broader food system change.
